strength can be quantified by measuring the amount of static force that the hand can squeeze around a dynamometer. The force has most commonly been measured in kilograms and pounds, but also in millilitres of mercury and in Newtons (Newman et al., 1984; Snih et al., 2002) .
Hand grip strength is a reliable measurement when standardised methods and calibrated equipment are used, even when there are different assessors or different brands of dynamometers (Mathiowetz, 2002; Amit, 2006) . There are different methods of positioning patients during measurement, and for calculating their grip strength from repeated measures, so the American Society for Surgery of the Hand and the American Society of Hand Therapists have standardized positioning, instruction and calculation of grip strength (Fess, 1992; Amit, 2006; Prakash et al., 2011) .
Hand grip strength is found to be a significant determinant of bone mineral content and bone area at the forearm sites and has a positive correlation with lean body mass and physical activity and determines the muscular strength of an individual (Foo, 2007; Baskaran, et al., 200) . Hip and waist circumferences measurement are good markers of fat mass, bone mineral content and lean mass are strongly correlated with maximum isometric grip force (Rasid and Ahmed, 2006; Prakash et al., 2011). The assessment of hand grip strength assumes importance in a number of situations. It may be used in the investigation and follow-up of patients with neuromuscular diseases (Charles and Burchfiel, 2006; Foo, 2007) . It is also of use as functional index of nutritional status and can predict the extent of complications following surgical intervention in hospitalized patients (Shyamal and Arvinder, 2010) . The aim of the research was to study the association between hand grip strength and other anthropometries namely height, weight, BMI, hand length, hand width, forearm length, arm length, and MUAC among Secondary School Students in Kano Nigeria.
II.

Materials And Method
Study Population
A total of four hundred Secondary School Students of 14-18 years of age were randomly selected for the study from two different Secondary Schools in Kano Municipality, Kano State Nigeria. The study samples were made up of two hundred Students from each of the Schools comprising of one hundred males and one hundred females each. The Schools are the Governor's College with 200 participating Students, made up of one hundred (100) Male students and one hundred (100) Female Students, and the First Grade Comprehensive School with 200 participating Students, made up of one hundred (100) Male students and one hundred (100) Female Students, making up the total of four hundred (400) Students.
Study Area
Kano 
Measurements and Data Collection
Body weights were measured using a standard scale with light clothing on, without any footwear. Heights were measured with each subject in upright position in front of a wall looking ahead and heels touching one another. BMI of the Participants were calculated using the measurements of the weight in kilograms divided by the square of the height in meters (kg/m2). The hand lengths were measured using standard measuring tape in each subjects, defined as the distance between the mid-point of the distal wrist crease and the tip of the middle finger.
Mid Upper Arm Circumference (MUAC), is the circumference of the upper arm measured at the midpoint between the tip of the shoulder and the tip of the elbow, at the olecranon process and acromion. Hand dynamometer made by Xinjing Sports, China, was used to measure the grip strength of the participants. Each participant was allowed to sit on a chair with the elbow flexed at 90 degrees and the forearm in semi pronation lying on an arm rest. The participants were asked to squeeze the dynamometer with their hand and the grip strengths were recorded.
Statistical Analysis
Standard descriptive statistics (mean ± standard deviation) were determined for directly measured and derived variables. Pearson's correlation coefficients were used to establish the correlation of handgrip strength with other variables. A P ≤ 0.05 probability level was used to indicate significance.
III. Results
The result show that the mean values for the Age, height, weight, BMI, hand length, hand width, forearm length, hand width, forearm length, arm length, MUAC and handgrip strength (HGS) in the general population sample are as shown in Table 1 .
The descriptive statistics in both male and female students in each case showing the mean ± S.D., minimum and maximum values for each variable are as shown in Table 2 . All the anthropometric variables studied were correlated to Handgrip strength and also to each other to test for any relationship between the parameters as shown in Table 3 . The results showed a positive correlation between handgrip strength and the anthropometric variables studied. While Tables 4 and 5 show the correlation matrix between the anthropometric variables and HGS in males and females respectively. The regression equations for HGS according to age are presented in Table 6 . 
IV. Discussion
The study of the Association between handgrip strength, BMI and other anthropometric parameters was undertaken in four hundred Nigerian Secondary School Students of ages 14 to 18 years in Kano metropolis. The study correlated BMI and other anthropometric traits with handgrip strength of Students. The results revealed strong positive correlations between age, height and weight with handgrip strength in both males and females. Sartorio et al (2002) had reported that the age dependent increase of hand grip strength in males and females were strongly associated with changes of muscle mass during the childhood. The results from the present study are consistent with previous researches demonstrating stronger grip for men than women within the same age strata, and that hand grip strength decreases with advancement in age ( The results showed that Male Students showed higher mean values for all the tested anthropometric variables than females, except for BMI and MUAC where females had higher mean values. Based on the present study, males also showed a higher mean value for Hand grip strength and this agrees with the study conducted by Shyamal and Sartinder (2011) , which showed that males have a higher mean values of all the anthropometric parameters than females.
The present study has demonstrated that males are generally taller, heavier, and have longer hand length, hand width, forearm length, and arm length, with higher Hand grip Strength than their female counterparts. While females on the other hand, had higher BMI and MUAC than their male counterparts. This could either be as a result of females not involved in much physical activity as males do or due to higher fat deposition in females as compared to males.
Also the existence of greater percentage of muscularity among male students than their female counterparts are may be because of the regular exercise of the males that prevented the accumulation of fat in the body (McArdle et al., 2001; Foo, 2007; Prakash et al., 2011) . This is because, Sartorio et al. (2002) in their study had reported that age dependent increase of handgrip strength in boys and girls were strongly associated with changes of muscle mass during their childhood. It was reported earlier that physical performance had a strong association with body strength, shape, size, form and structure of an individual (Ross and Rösblad 2002; Foo 2007) . The findings of the present study follow the same direction highlighting a highly significant positive correlation between all the anthropometric variables measured and handgrip strength both in males and females.
It has been reported that as a rule, handgrip strength of both right and left hand dominant was stronger in males than females across all age groups (Newman et al. 1984; Mathiowetz et al. 1986; Naeem et al., 2008) . The findings of the present study also followed the same direction in both male and female students. In the case of height, a positive correlation with the hand grip strength could be as a result of different factors such as higher heights that would lead to longer arms, with greater lever of arm for higher force generation thus, resulting in an efficient amount of force. Similarly, Chatterjee and Chowdhuri (1991) agreed that hand grip strength when measured by hand dynamometer was positively correlated with weight, height and body surface area.
When correlating HGS, in the general sample of males and females combined, with all the tested anthropometric variables, all the variables showed a strong positive correlation to Hand grip Strength. This was also shown to be true when the same correlation was made in male student samples only. But in female samples, however, the correlation only showed a positive relationship between Hand grip Strength and age, height, weight, hand length, forearm length while BMI, hand width, arm length, and MUAC showed no significant correlation. The regression formulae for predicting Hand grip strength were obtained according to age in males and females. and based on these findings, the present study was in agreement with the findings of the previous studies of Cagatay et al, (2011); Shyamal and Satinder (2011).
V. Conclusion
From the result of the present study, it could be concluded that the BMI and all the other tested anthropometric variables are positively correlated to Hand grip strength. It could also be concluded that male students are taller, heavier, have higher hand length, hand width, forearm length, and arm length than their female counterparts. This is because these variables are positively correlated to Handgrip strength, however, males showed a higher Handgrip strength than females.
